Abstract. It is well-known that bubbles in carbonate drinks will be produced and cling onto the straw once a straw is put into a bottle or cup which contains some carbonate drinks. As the bubbles become more and more, the straw will move onto the surface of the carbonate drink, or it will drop onto the table. In order to know the characterization of straw movement (fall or drop), an experiment concerning several possible factors which may affect the straw movement was designed and performed. It was found that the time it takes for the straw in the carbonate drinks to fall and drop was affected by exposure time of the carbonate drinks, the proportion of the depth of the drink surface to the height of the glass and the straw length as follow: (1) the time it takes for the straw in the carbonate drinks to fall and drop increases as the time goes on; (2) The time it takes for the straw in the carbonate drinks to fall and drop decreases as the depth of the carbonate drink increases; (3) The time it takes for the straw in the carbonate drinks to fall and drop decreases as the length of the straw increases. Based on the results of moving characteristics of a straw in carbonate drink, an inverse correlation between CO 2 capacity and the time of straw to drop (or fall) could be deduced, and together with the results mentioned above, it is possible to estimate the CO 2 capacity of some unknown carbonate drinks by comparing the time of straw to drop (or fall) with that of a sample with standard CO 2 capacity, the most important detective index of carbonate drink. The phenomenon observed in this study may provide a novel idea for the rapid detective method of CO 2 capacity.
Introduction
Different kinds of sodas began to prevail worldwide with its featured tastes and flavors since the end of 18 th century. A very important characteristic of these kinds of sodas is that after opening the container, the carbon dioxide compressed in the sodas will release gradually due to the pressure difference between the container and the air outside. When people use straws to drink these carbonate drinks, they will observe some intriguing phenomenon, like: the straw will begin to move automatically as soon as letting it go, and then the straw will float onto the surface of the carbonate drinks gradually or sink into the carbonate drinks. Therefore, it is interesting to find out which factors might affect the movement (fall and drop) of straws in the sodas? It can be inferred from the feature-the carbonate drinks release carbon dioxide-that the continually produced bubbles act as an important factor. In other words, the differences showed are affected by the forces-which is exerted by the bubbles-the diversities of areas that the forces exerted on, and so on. Under standard temperature (20℃) and standard pressure (about 101.325kPa), the carbonic acid is unstable and they tend to break down as water and carbon dioxide. And because that the straw is inserted into the carbonate drinks, the bubbles will cling to the straw because of the surface tension before they became big enough. Other people have performed the similar experiments before but all of them were not precise enough. They contained problems such as the unregular shapes of the bottles, unequal diameters of the bottles, unequal depths of the bottles, unequal lengths of the straws and the imprecise performances [1] [2] [3] [4] . As a result, this experiment concerned about the multiple factors that might affect the movement (fall and drop) of the straws in the carbonate drinks systematically and build up the bases for the scientific demonstration of the movement (fall and drop) of the straws in the carbonate drinks.
Materials and Methods

Materials
The "sprint" bought from supermarkets, standard plastic straws (Diameter: 0.5cm, Length: 20cm), the colorless, transparent, standard cylindrical glass which have equal diameters (Range of diameter: 6cm -8.6cm, Range of height: 11cm -13.5cm), cameras (Canon G12 and Canon Rebel T5i) and "HaptimeYGH115" multiple function portable timer.
Speculations of the Possible Affected Factors
Because that the carbonic acid is unstable and easy to break down, there are many factors should be concerned for the moving characteristics of a straw after being put into the carbonate drinks. Kept the atmospheric pressure (about 101.325KPa) and temperature (20 Degrees Celsius) unchanged, the glass texture (This experiment uses colorless, transparent glass), the shape of the glass (the standard cylindrical glass), the diameter, height of the glass, the length of the straw, the exposure time of the sodas might affect the movement (fall and drop) of the straws in the carbonate drinks. Above factors were chose for the experiment.
Methods
The Relationship between the Exposure Time of Carbonate Drinks and the Time It Used for the Straw to Fall and Drop. In order to find the relationship between the exposure time of carbonate drinks and the time it used for the straw to fall and drop, the height (12cm) and diameter (8.6cm) of the glass, the length of the straw (20cm), the height of the surface of the carbonate drink (9cm) and other factors were kept unchanged, timing was begun after the straw was inserted into the glass, this experiment was performed every ten minutes, the same method (the shadow between the insertion point and the deposition point is the diameter of the glass) was used to insert the straw decliningly into the same position of the glass (Fig 1A) . The camera was used to record the feature of the automatic movement (fall and drop) of the straw, the timer was used to record the timing from the insertion of the straw to the fell of the straw and the drop of the straw (Fig 1B) . The same experiment was repeated six times during six time periods. The diameter of the glass (6cm), the length of the straw (20cm) the diameter of the straw(0.5cm) and other factors were kept unchanged, timing was begun after the straw was inserted into the glass ,the height of the surface of the carbonate drink was set as the glass height's 20/24, 21/24, 22/24, 23/24, 24/24 and the same method was used to insert the straw (the shadow between the insertion point and the deposition point is the diameter of the glass) to insert the straw decliningly into the same position of the glass (Fig 1A) .The camera was used to record the feature of the automatic movement (fall and drop) of the straw, the timer was used to record the time from the insertion of the straw to the fell of the straw and the drop of the straw (Fig 1B) . For each height of the glass, three times of experiments were performed.
The Relationship between the Length of the Straw and the Time It Used for the Straw to Fall and Drop. The diameter of the glass (8.6cm), the diameter of the straw (0.5cm) and the surface of the sodas were kept unchanged, straws with five different lengths (16cm, 17cm, 18cm, 19cm,  20cm ) and the same method to insert the straw (the shadow between the insertion point and the deposition point is the diameter of the glass) to insert the straw decliningly into the same position of the glass (Fig 1A) were chosen. Camera was used to record the feature of the automatic movement (fall and drop) of the straw, the timer was used to record the time from the insertion of the straw to the fell of the straw and the drop of the straw (Fig 1B) . Timing was started once the straw was inserted into the glass and for each length, three sets of time were recorded.
Results and Analyzation
The Relationship between the Exposure Time of Carbonate Drinks and the Time It Used for the Straw to Fall and Drop
A 20cm straw and a standard 200mL glass (length: 8.6cm, height: 12cm) were used in this experiment and records six sets of data in 60mins after the soda is opened. According to Figure 2 , a positive correlation between the exposure time of carbonate drinks and the time it used for the straw to fall and drop was represented. During 0-10 mins, because that the soda was just opened, the concentration of carbonic acid in the soda was the highest and had a highest rate of decomposition, the amount of bubbles and their moving speed was kept at a relatively high rate. A bigger force was exerted on the straw and they were pushed rapidly, 17 seconds was taken for it to fall and 22 seconds to drop. As the time passed and the bubbles released, the amount of bubbles in the carbonate drink decreased and their velocity slowed down, a longer time was needed for the straw to move-it takes 38 seconds for it to fall and 42 seconds to drop. In general, from the opening of the cap to the ending of the decomposition of the carbonic acid, a positive correlation between the exposure time of carbonate drinks and the time it used for the straw to fall and drop was represented. In this experiment, the depth of the surface of the soda was set as the glass's height's 20/24, 21/24, 22/24, 23/24 and 24/24. The horizontal axis showed the depth of the surface of the soda, in proportion of the height of the glass. Once the depth of surface was 5/6 of the glass's height, the straw fell but not drops. A clear linear correlation between the depth of the surface of the sodas and the time it used for the straw to fall and drop was showed. When the depth of the surface was 21/24 of the glass's height, 23 seconds was taken for the straw to fall and 23.5 seconds for it to drop. When the depth of the surface was 22/24 of the glass's height, 18 seconds was taken for the straw to fall and 20 seconds for it to drop.
Regression In order to make the process precise, the exposure time that might affect the result of the experiment was excluded, the same bottle of soda was used and recording of the next set of experiment was started immediately after the pervious set of experiment finishes recording. As the Figure 4 shows, in the range of 16cm-20cm, as the length of the straw increases, a tendency was showed for the time it takes for the straw to fall and drop, and a linear correlation was also represented. As the length of the straw increased from 16cm to 20cm, its falling time was also decreased from 36 seconds to 8 seconds, sharply declined to its 1/4. 
Conclusion and Discussion
Some possible factors that might affect the movement (fall and drop) of the straw in the carbonate drinks (like the exposure time, the diameter of the glass, the length of the straw) and how much they might affect the movement (fall and drop) of the straw were found in the experiment, comparatively precise. At last, conclusion was made that a linear correlation was shown by most of the factors and the time which was taken for the straw to fall and drop. The movement (fall and drop) of the straw in the carbonate drinks had a close relationship with the original concentration of the carbonic acid in the sodas; the original concentration of the carbonic acid in the sodas was the most significant index of Chinese carbonate drink standard, which the amount of the carbon dioxide that dissolved into the soda was required to be  1.5 times (a20 Degrees Celsius) of the original volume of the carbon dioxide. In the current national standard, the decompressor method and the disillusion method were also needed which were complex and sometimes are extremely unbelievable. This experiment discovered the features of the movement (fall and drop) of straw in the sodas and the factors that could affect. As a result, in the environment which is equal to the experimental environment, it's possible to use the data gained such as time it takes for the straw to fall and drop to reflect whether the concentration of the carbon dioxide in the soda reaches the requirement; this is a practical method to exa mine the quality of the carbonate drinks rapidly.
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